
2020 OE Peer Review
Session Summary

Redox Flow Battery
Status and Challenge

Wei Wang
Pacific Northwest National Laboratory

Richland, WA 99354, USA



Redox Flow Batteries

#

Key Aspects

üPower and Energy are separate enabling greater flexibility 

and safety.

üHigh safety

üSuitable for wide range of applications 10ôs MW to ~ 5 kw

üWide range of chemistries available.

üLow energy density ~ 30 Whr/kg



Major Challenge of the current RFB technology
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=Low energy density:

Adv. Mater. 2014, DOI: 10.1002/adma.201403746

Other key performance parameters

üCapacity decay

üEfficiencies

üOperation temperature window
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Focused R&D in OE energy storage program 

towards advanced RFB systems 

Ambient Temperature Non-Aqueous Sulfide Based 

Redox Flow Batteries and Membrane Development

Jagjit Nanda ORNL

Higher Voltage Iron Bipyridines for Non-Aqueous 

Redox Flow Battery

Travis Anderson SNL

Nonaqueous systems:

Aqueous systems:

Advanced Membranes for Flow Batteries Cy Fujimoto SNL

Towards Building Optimal Electrolytes for Pb-Acid 

Battery Through Tunable Solvation Chemistry

Vijayakumar 

Murugesan

PNNL

Flow Battery Capacity Fade and Power Density 

With Redox-Active Aqueous-Soluble Organics

Michael Aziz Harvard

Probing Components and Durability in Redox Flow 

Batteries

Tom Zawodzinski ORNL

Phenazine-Based Anolyte Materials in Aqueous 

Redox Flow Batteries

Aaron Hollas PNNL

https://2020doepeerreview.sandia.gov/wp-content/uploads/2020/Presentations/Thursday_JagjitNanda_Ambient_Temperature_Non-Aqueous_Sulfide_Based_ID34.pdf
https://2020doepeerreview.sandia.gov/wp-content/uploads/2020/Presentations/Thursday_TravisAnderson_Higher_Voltage_Iron_Bipyridines_for_ID32.pdf
https://2020doepeerreview.sandia.gov/wp-content/uploads/2020/Presentations/Thursday_CyFujimoto_Advanced_Membranes_for_Flow_Batteries_ID35.pdf
https://2020doepeerreview.sandia.gov/wp-content/uploads/2020/Presentations/Thursday_VijayakumarMurugesan_Towards_Building_Optimal_Electrolytes_for_ID36.pdf
https://2020doepeerreview.sandia.gov/wp-content/uploads/2020/Presentations/Thursday_MichaelAziz_Flow_Battery_Capacity_Fade_and_ID37.pdf
https://2020doepeerreview.sandia.gov/wp-content/uploads/2020/Presentations/Thursday_TomZawodzinski_Probing_Components_and_Durability_in_ID38.pdf
https://2020doepeerreview.sandia.gov/wp-content/uploads/2020/Presentations/Thursday_AaronHollas_Phenazine-Based_Anolyte_Materials_in_Aqueous_ID33.pdf


Current status of the RFB technology 

Mixed-acid vanadium electrolyte
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Bi-additive vanadium electrolyte

Electrolyte Design Module

Towards Building Optimal Electrolytes for Pb-Acid 

Battery Through Tunable Solvation Chemistry

Vijayakumar 

Murugesan

PNNL

Electrolyte development

Phenazine-Based Anolyte Materials in Aqueous 

Redox Flow Batteries

Aaron Hollas PNNL

https://2020doepeerreview.sandia.gov/wp-content/uploads/2020/Presentations/Thursday_VijayakumarMurugesan_Towards_Building_Optimal_Electrolytes_for_ID36.pdf
https://2020doepeerreview.sandia.gov/wp-content/uploads/2020/Presentations/Thursday_AaronHollas_Phenazine-Based_Anolyte_Materials_in_Aqueous_ID33.pdf
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Current status of the RFB technology 

Advanced membrane development

Cy Fujimoto, SNL
PNNL, UET, Chemours, 

and LLNL

System development

Tom Zawodzinski, ORNL PNNL

Characterization

Acoustic SOC monitoring

Component and system


